A new technique of local anaesthetic administration has been used for 50 patients undergoing cataract extraction. The simple technique involves direct transconjunctival infiltration of local anaesthetic directly to the sub-Tenon's space, in the inferior-nasal quadrant, using a blunt 19-gauge Southampton cannula. This method seeks to avoid the risks ofretrobulbar haemorrhage, perforation ofthe globe, damage to the optic nerve, and injection into the subarachnoid space, whilst providing prolonged and reliable anaesthesia. Akinesia is achieved by the inferior-nasal placement of solution and if not sufficient, a top-up can easily be given. Patients graded any discomfort or pain using a 10 cm visual analogue graphical pain score chart with numerical and descriptive rating scale. The delivery of 50:50 mixture of lignocaine 2% and bupivacaine 0 5% anaesthetic was evaluated by patients with a median response of 'slight discomfort'. The operative procedure was graded with a median of 'no pain or discomfort', both for extracapsular cataract extraction and phakoemulsification. This is a new, modified, sub-Tenon technique which is simple, reliable, and which offers excellent anaesthesia and akinesia and avoids a sharp instrument being passed into the orbit. (BrJ Ophthalmol 1992; 76: 670674) In 1884 Knapp reported successful cataract extraction by topical anaesthesia using frequent drops of 5% cocaine. He commented on the need for more extensive anaesthesia if the iris is to be anaesthetised. Describing a technique for enucleation, he reported the successful use of a retrobulbar injection,' rotating the globe nasally and introducing a needle through the muscle cone temporally. In 1884 Turnbull also described a local anaesthetic technique for enucleation, where topical 4% cocaine was applied to the cornea and conjunctiva, followed by the opening ofTenon's fascia and cocaine being dropped into the cut.2 Blunt pointed scissors which were curved on the flat were introduced from the nasal side and drops instilled. This was reported as successful in causing anaesthesia and vasoconstriction.
In 1884 Knapp reported successful cataract extraction by topical anaesthesia using frequent drops of 5% cocaine. He commented on the need for more extensive anaesthesia if the iris is to be anaesthetised. Describing a technique for enucleation, he reported the successful use of a retrobulbar injection,' rotating the globe nasally and introducing a needle through the muscle cone temporally. In 1884 Turnbull also described a local anaesthetic technique for enucleation, where topical 4% cocaine was applied to the cornea and conjunctiva, followed by the opening ofTenon's fascia and cocaine being dropped into the cut.2 Blunt pointed scissors which were curved on the flat were introduced from the nasal side and drops instilled. This was reported as successful in causing anaesthesia and vasoconstriction.
Today various methods oflocal anaesthesia are in use for cataract extraction including retrobulbar, 3 Peribulbar anaesthesia has been advocated to reduce risk of respiratory arrest and other systemic complications associated with retrobulbar anaesthesia and since the muscle cone is not entered, local anaesthetic solution is delivered away from the globe, so minimising risk to the eye. Anaesthesia is achieved by diffusion, often requiring a greater volume of solution than for true intraconal retrobulbar anaesthesia. In spite of an injection positioned away from the globe, peribulbar anaesthesia has been reported to be associated with serious complications, including globe perforation.9 10 For both retrobulbar and peribulbar techniques a sharp, or relatively sharp, needle is 'blindly' placed into the orbit to deliver the anaesthetic solution. To avoid injecting deep into the orbit subconjunctival anaesthesia has been advocated, involving a subconjunctival injection of anaesthetic at the 12 o'clock position""'2; this technique also being termed limbal subconjunctival injection. ' (Fig 2) . It is very important to pass through conjunctiva, Tenon's fascia, and the intermuscular septum, to reach bare sclera and therefore into the Tenon's space, before sliding the cannula posteriorly. Often, after the cannula is passed back in the potential space between the intermuscular septum, Tenon's, and sclera, a resistance is felt owing to fascia adherent to sclera posterior to the equator. This tissue may be passed through by application of gentle pressure to the syringe and after a few seconds a slight 'give' is felt, solution begins to flow, and the cannula may be further advanced. After delivery of approximately 1 ml, at this level, just posterior to the equator, the cannula is advanced further to a total distance of approximately 1X5 to 2X0 cm, depending upon globe size, and further solution delivered to a total volume of 3 0 to 3 5 ml. At this stage a small degree of proptosis of the globe is usually visible, this providing confirmation that the solution has been delivered to the correct place. If care is not taken to deliver solution to the posterior subTenon potential space, then it is very easy to deliver anaesthetic solution as an anterior subconjunctival application. Immediate conjunctival chemosis then results and this may be extensive if the whole volume is given anteriorly by mistake. It is important therefore for the volume to be given slowly and in graded steps, so ensuring that the site of delivery is that which was intended. With practice, the cannular position, with respect to the fascial layers, can be judged accurately by the operator and the technique becomes quicker and easier.
After giving the anaesthetic solution at least 15 minutes was allowed for diffusion to occur before commencing surgery. Immediately prior to surgery, assessment of the amount of akinesia, presence and degree of ptosis, and eyelid tone was made. Akinesia was assessed by a nonmasked, four category, subjective scale graded as complete movement remaining, moderate movement, slight movement, no movement. If the eyelids were not flaccid immediately prior to surgery, an additional Van Lint facial block was given.
Each patient was shown a 10 cm visual analogue graphic pain score chart, on the first postoperative day, with numerical and descriptive rating scale, graded from 0 to 10 (Fig 3) . Patients were shown the chart and invited to score where on the chart they could grade any discomfort or pain experienced. If patients were unable to see the chart, or read the accompanying text (printed at N10 size), a verbal explanation and description of the scoring chart was performed. Patients were first requested to score verbally any pain or discomfort for the delivery of the anaesthetic and then separately score the operation itself.
Anatomy
Connecting the extraocular muscle capsules is a sheet of condensed fascial tissue, the inter- (Fig 4) . Eighteen patients graded no pain or discomfort and 23 only slight discomfort, with no patient grading greater than 5. Patients subjectively described the giving of the block most often as a feeling of 'slight pressure'.
For the subsequent operative procedure the median pain score was 0 ('no pain or discomfort') and the mean 0 3 ( Fig 5) ; 41 patients scored 0 indicating the effectiveness of local anaesthesia felt during the operation. The one patient who gave a score of 7 ('severe pain') described the operation as pain free and would have scored it as 0 but felt sudden pain at the end of the operative procedure on giving subconjunctival injections. There was no difference of median pain scores between those having extracapsular extraction and phakoemulsification (median score of 0).
The anaesthetic block had no visible effect on superior oblique muscle function which remained for all 50 patients, though 27 patients developed otherwise complete akinesia. Those patients with incomplete akinesia most often had preserved lateral rectus muscle function. In patients where akinesia was not deemed sufficient by the surgeon (eight patients), a further 1-1 5 ml of solution was delivered to the original subTenon site. Excellent anaesthesia and good akinesia was then achieved within 5 minutes of delivery of the top-up and the operative procedure then commenced.
More conjunctival chemosis subjectively occurred than usually seen with peribulbar or retrobulbar anaesthesia and subconjunctival haemorrhage extending to more than one quadrant, assessed at the commencement of surgery, occurred in 16 patients (32%). The use of adrenaline 0 1% immediately prior to the Visual analogue pain score conjunctival incision is performed to attempt to reduce any subconjunctival haemorrhage by blanching conjunctival vessels. Complete ptosis occurred in 18 patients and partial ptosis in 15. Twenty three patients had an additional Van Lint facial block, subjectively based upon the presence of remaining eyelid tone after the subTenon block, immediately prior to surgery.
Discussion
The delivery ofsub-Tenon's anaesthetic, directly irrigating the immediate retrobulbar region, is effective and reliable in providing both for anaesthesia and akinesia. Patients find not having an injection through skin, simple and relatively painless, except for those receiving a further facial block.
The method for sub-Tenon's irrigation described in this paper differs from that of Hanson et al,6 in that anaesthetic is delivered to the inferior-nasal quadrant and no' further opening of conjunctiva is performed. Hanson The inferior nasal quadrant has thus been chosen as the best quadrant to site delivery of anaesthesia, being the least likely to cause complication.
After delivery of the local anaesthetic solution surgery was performed no earlier than 15 minutes later, though anaesthesia has been described as occurring after only a few minutes using a different sub-Tenon's technique for panretinal photocoagulation.20 The 15 minute delay between delivery of block and commencement of surgery was to allow the solution time to diffuse, to achieve anaesthesia, akinesia, and to reduce any excess intraconal pressure on the globe. On application of the one quadrant block some proptosis is usually seen and the space occupying effect of the 3 ml delivered would be expected to give some vis a tergo vitreous pressure which may give rise to a 'bulgy eye' if surgery were to begin immediately.
Possible problems associated with this inferior-nasal technique of anaesthesia include the requirement for the patient to elevate or abduct the eye to expose the inferior-nasal quadrant and allow the cannula to pass backward, though no patients during this study had any difficulty with this manoeuvre. Some peroperative chemosis is inherent with this technique and may be limited by ensuring posterior delivery of anaesthetic solution. Careful posterior delivery of anaesthetic not only prevents any chemosis extending to the region of the cataract section but also ensures that the block is truly delivered to the posterior subTenon's space and not inadvertently to the anterior subconjunctival space. An incision into conjunctiva and underlying fascia is made and a theoretical risk of providing a route for infection is possible, though any ocular surgery would normally have antibiotic cover by topical treatment which would also provide cover for this small incision.
Subconjunctival haemorrhage is caused by fine vessels which are inevitably severed on making the conjunctival cut. Though a visible haemorrhage may occur, it was often small and extended over one quadrant, though the opening of a subconjunctival route for haemorrhage to spread is facilitated by anteriorly leaking anaesthetic solution separating tissue planes. Though the haemorrhage was able to spread, it was in a thin layer and no patients had sufficient subconjunctival haemorrhage to cause a problem. Patients using anticoagulant medication, however, would require careful assessment before using the sub-Tenon technique due to the potential for haemorrhage from a severed conjunctival vessel. Use of the blunt cannula irrigation technique should, however, provide more safety, if local anaesthesia is used, than a sharp needle local anaesthesia technique.
One patient in this study had prior ocular surgery for retinal detachment. No difficulty was encountered with the delivery of the block except some Tenon's dissection was required to achieve a satisfactory sub-Tenon avenue for solution delivery. From the results of subTenon's anaesthesia in vitreoretinal surgery, the presence of scleral buckles, or previous surgery resulting in adhesions ofTenon's fascia, does not appear to present a problem with this form of block other than that extra dissection may be required.
Using a 50:50 mixture of lignocaine 2% and bupivacaine 0-5% the blocks have been found to have a rapid onset within a few minutes and to last a considerable length of time with some patients taking many hours to recover full ocular movements. The mean operative time for phakoemulsification was longer than for extracapsular extraction but the blocks remained effective for the duration of both procedures. In view of the efficacy of the block and the presence of ptosis, no additional facial block was used in 27 patients. To prevent risk ofpostoperative corneal exposure a dressing using a pad and covering shield were used routinely at the end of the procedure.
Anterior diffusion of solution to the subconjunctival space occurs by anterior solution delivery on forming the initial bleb and forward seepage of solution through the sub-Tenon path created by the infusion cannula. This gives rise to the observed subconjunctival chemosis. The conjunctival incision site provides a convenient, well-anaesthetised site to place a subconjunctival injection at the end of the operative procedure.
With familiarity the technique is relatively simple and quick to perform, offering excellent anaesthesia and akinesia, avoiding a sharp instrument being passed into the orbit. It provides a technique where the risk of accidental injection of solution to the subarachnoid space, into a blood vessel or of globe perforation should be practically eliminated, owing to use of the blunt cannula.
After over 100 years of sharp instrument local anaesthesia, a direct sub-Tenon irrigation approach, such as described here, could be viewed as returning full-circle to a modification of one of the first local anaesthetic techniques ever employed for ophthalmic surgery. 
